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STODY or 3 , X > ' i. V. *) S' I; 

Introduction 

Tliio study of ^nfca Ina winds i? !tado rith 1’- > object ‘4 
vioi 7 of enablin' forocnotero to toll men blvh velocity 21 Z flud« 
will affect 'an "edro tnrbor. *?avy aorolcni to have boon ubio to 
Kivo worninn of tho dovoloonont of t is condition in *11 caaoa, tat 
bfivo found th t in mny c 03 iian thir condition v** fa* eea-j 
hlrji winds often p«x>ar * loft but do - it rone the surface. 

ilono conclusions! have boon reached durin» t! in study which 
it in hoood trill ~rovo cm aid to foroca. tinf-r. 

ith tV closer natoorh of . motion, no- available, end wita 
more frequont balloon ooundlnqs and aero^'aoh records, it in tL :] ' 
that definite criteria ■’ill soon bo found which rnny er-jio the 
forecaotor to bo noro certain in *»ivinr; out «*nva Ana •orn.ir 

The •• ta jia 'i ds of thorn :• ifonia, c *~ioA t , er\i; od 
Tesert invia c?’ 'i^da, - c of cue ^roat fo.co tSf-t th*y ,e 

capable of talar ■ s-t •* li tin nroa ic‘. tfcey afftet. 

\* ort in o. ► 9 n* t ' la is controversial. Iv ran 
nrob biy brj t *0 o*>rly inrd-3 a 1 t * or • of *ts ccc.r*" «o- 

unon 3010 atrly 1 ta -n ■» 1 or bee «i *3 of its fre u«*» t ni'oet tion 

in t'e vicini t -ita . -iyor ^ Ton . .1: -o-nio .^ -1 v.t'.on 

of the naro if it 1 srl *i .t • » le t«4-v # ~ c 5? v. ,«* 

laupaar:© ‘^Jnntnf*** sie-r*. U r JaJ’ or ^il d**. 

It ir *ec«‘8s** y f o ®fl» t *t ill 30 c -i-'era- a 

•nta n* *i!d 3 In t-.. •?>«•. It, t 1 • ’t** -*i» >^ninio* , it in necks'" n r 

*ht. ■’O'kIt*. mi*. . <»n, T . . . 







that tho wind bo cnue3. b” an area of i^: ^ occurs ovor the Great 

3n"in of f!o *th -wsica, - that t o wind occur in tho area, to the 
southeastward of the 4iy. >v riel nl .’an tarn ”dino ' • *09 of the Coastal 
/mint inc, T*ia r--a in c-vllcd the Los An -j! • 'Vanin *ad the cn or- 
nando Ba3in, vnothcr li vitrtion to be include: in fc~v definition of 
'ante Anns i.» tl" t an x?L iind of about ‘Id '■ciot-- blow nt tho surface 
in the '-an ~ , ©dro varb >r. 

Ugh .3enta _ra *rv tv- •-* i»u»e T ' r« •’ .ft vintis 

aloft 't ir "/'•o 'uo t tho ;v fii^t fro - th r ’raoV " -sin, b.'t era 
onl*< **i*o*3 at * r '- ,! urf »» by low -ty, i <- —rat/ire and clear 

to baxy shies. 

The ont*« Ana ri *le -a- ifo^ the* aelvoe '•sort 'te a a strean 
dry ai -» flo*!^ threw’ ~ajo” ” .nd cc"*) fr t ore on to tho 

son i tho vicinity of *rt •’’odro, •s.rinr ie. trove 1 ;-r©at tic 1 of 
dust 1 kicked u . 

' , 'jo T> ~*ss i* d»ut 17 'iilee Ion .iite 'fees on each si/o. 

It extends tencr^-lly :wt vid so t’, tumir to V‘• *i:e? 3 1 -t its 

rather rtor^w e»-’»h. t t *e ton ,h* r>-* . on th* of tho ojvo 

'Teaert *t - Id 'If, * •* JL«v*i-for in C?v) rt,; «.* ***• lot ton of tho -ass 
at ’“orrtana *ha 'lov**© 1 i» lTn> 1 , 3he vcco *-nyi*' ’ ict- atn' ,'!< »a 
tho nro*> •►bi* »«Vi of '*•* *-3^ mr *t t • surfac*. *«rin * a . nr.t' na, 

;■« fro w * l*nv fl i»» in th.i» vicinity sltow 
that another 8t~e*‘ )f ci - fjn» a 'Viv-nlo h w tJ th s^nti- also 

takes os. -t i- ‘hi- f2r . 

H)**-nr»rrj . v •« •- r jp< i« n* < * f : •'iro - • < - !•; 

def 1 «*< b» 4 ’.* • »t or ’ * Vv.; » -•’* j ‘ *v b© of 


raodorato h'lrbfc nfl ;?ii* oil fined KV of *b u* five 

"hin cm t;ell bf bol l-’.vo her if •• oon?'! tirod that the "ate. na 
of 11-12 January lO-’d, whi* ltd l>’ -e exceeding 1,000,000 in 
Ion vnreloe and "ran 0 Counties bi” in’ down nil lorrieho, unroofing 
houses, end blonln *»itra* v-oes ‘, »v© !•> f 1 of than 12 

nil s nor hour in Tjos '4ir«l«. nu c lit*! 1 * 1 effect in 

»«nn biejp. *j ia stc»~- a *i=> volocTt” of , .h. • >o 

obs*n*v8d in iTerai u r*v! A i.o.fe. o bo W , , * ue»n anchored at 

A 

.-on T> «dro, 

Parin- e f rrriod •• m n *-«ll dev^lo]"*d HFV: ov*c- tho f*ront 
“tasin is cwusim *’ - *«#• 'jmW, «•’»*» vi# •*' i h e^ooiv occur 
all nlcn* tii* r** «*s *i»rt •vrticu . &X’ ne'ir ol-'.cos 

nhoro t 5 « ra**nVi •ail ^r - bro ■» by ear-yo**-* ‘Ste -^Itor observed 
thin ?winK *a ’ n&e of ''ebobT !«■• * *«n i» *ons ' arts of 

ltadena near - too 0'«njfw ' U’h "rioun *ero ar ^r^vco , in other 

nearby ‘•arts n effect. fa:t. 

*-t flat a^o In *>‘0 ar ernundo 'alley, coifidor^blo dam;^» 
has been don* b* rinds of V « . e t;,oe r i :h cone canyons near 

there. On f »ove e t", l»«T), *t %he frond Ton trill iruort in Clon&ale, 
e tri-nutored pl-.o ns t froi* its one h orof;c during tho early rooming 


hours ant! ms ro&loel by t*e wind a h^lf fLle across the field, whore 
it woo turned uweide dorm nd wrecked. • ‘iderablo other toa^e 
mo done by this nano wind. t other ’'lacos tho 'in: enerally blows 
f"cn practically tho mno direction during tho stora, ut at Glendale 
it oul<2 blow fren T.i 50 ••-,?.h. end then unmanly a! ift to A Y and 
blow nxirly ao herd n> before. 

This atom fiave winds aloft uo to 0000 ft. *f over 110 n.n.h. 
wrovosntini a nl no which bed token off for on Francisco from mkin," 
any headway, 

Mich winds fren tho continent are also werxsrienced near .~>anta 
Barbara, 5an Francisco and in tho Tia Juana '/alley near on hiono. Those 
will not be considered in this study *lth®wjh they remit from cinilar 
synoptic condition end ni -ht sell be claonad as ants .nao. 

Very often the only effect of a hi^.h orossur© area in tho 
Groat jasin is to cause a "ine of t*- oerature and low humidities alony 
tho ooa coast as tho nor til stagnant nariti r ' air is dienlnnod by Foehn 
air fren tho interior. In the s«r or it io the only effect. -1 Fontana, 
an air field nnsr the mouth of Cajon ’ eas, northerly winds of at least 
force 5 are generally eanevionce ■ when there is a HXG»' in the Groat 
lion in. This my Increase to forco 0 without any r>aita \na winds being 
experienced in n.> "‘edro rhor. 

toother interest!n- feature of those ninth’ io described in a 
power by I,t. Contlr, ? illi . /won, U.^. r ,, who states "Another 
phenomenon aoc otp a /in' the ..acts na h tho olcctro-^t tic effect, 
firing the ^ro^roas of tho l* sort wind frict'onol electrical charges 
duo to tho extrema dryness of the ir are noticed on nearly every object 


4 


that ia insulate- fro- tho /’round. 


"Movin'* nutooobll a often thor n heavy cfeerre of etatic 
electricity on the body vaitisth, hen one on the ground reaches 

for the door in entering, oas*©s into the hand with audible man 
and 1th consequent ohocic." 

A Raref^e noc ?:ie w .• lives in the vicinity f -*nta na 
has told the writer th* u ’< "in he «•■.*•» *jm at C2, 1035, 

cars wero stalled beenu-* >£ t -*# follur* of i^nitior i tens .’.used 
by tho static eljctriei:y. 



Lite rature 


In ordei* to \m. orstnnd the onto na or oehn winds of 
iVutJiem California by reading of t’*o , it -=u«it be roallz <1 that 
each writer who Ascribes then has ifferent otivatlons for his 
interest, "iie ^rasart ntud' was nr-do arLnaril with an interest in 
3an ’’odro Ou'bor. 

In 1903 Lt. Cor«*r. . ... Vison, U. . i ds n .' 1 ho joiita ‘Jia 
or ^ecert . r torn of .Southern California gave a r-*r cod doocrintion 
of 150 anta na end its effects fror t*r v.io-*poi*:t of the «ea «m. 

In the tahrbuch i f or .'totoorolonio, Hann-* urinf» there is a 
chanter on "Boscndoro Arten der lyvlan* len utu’. ontlzyhiottalcn "indo 
in Oobirtfolundern.* This chiefly *ith \>e*jn «indo in the \lps, 

end qxiotea many uronew- authors vo studied these pheraoeaa. 

In a par * o !m -ia s of ^outlie:*n California’* by Irving v "'. 
Kriothe "oehn effect is cl earl / 'iiown in Jon ’>33 b' r const daring 
Vvldy '*osa at th«* ton of the oaas md r onfe.nn at the botto . 

In nn article ” ccort inds in Soutiiom California*’ in 
the ;;onthly "eather levies of fetobor 1931, ft** floyd t. Young has 
studied the .lanta rc\ winds oM*»fly in relation to the citrus industry 
which is affoctod by thus winds. 

•V &ot*lled description of n . otn Anas’ in -Iso cont’iinod in 
a p pot ”Th® in unt* M c 'Pile., end distribute'! by Co *4ftnJer ircraft. 


— t! — 


lattla ^rce in 19.31 



Included i j* -r b r ' . tr . . • on, *jnd that by 

Chief ’orof^a-ihora C. piston end . 3rawn, 1. '. ♦, the followin- 


dates of ! 

nntn 

.’jia winds 

*t an 

QcUo Sarbor ce listed: 

Date 


Tine 

Ooean 

IXllVtiOn Arcr^e-'^X-* 

hoyriy vc.l'c.ti* r C 

v ' 3l0ta 

tolativo 

senility 

20 Poo. 

1924 

? 

? 

? 

? 

? 

20 «c. 

1929 

0700 

11 

01 

? 

14< 

23 ac. 

1909 

1100 

12 

35 -«2 

? 

*?0? : 

21 "07* 

1930 

aooo 

24 

' -X3-35 

40 

aoji 

20 Poe. 

1930 

1030 

24 


? 

30* 

23 ’’ov • 

1931 

1000 

9 

20—33 

45 


24 Pov. 

1931 

1600 

6 

-7.3-31 

45 

25*. 

23 Jan. 

1932 

0300 

11 

'•V_JtG 

37 

67 j 

24 Oct. 

1932 

1400 

11 

V —31 

46 

10" 

10 Jan. 

1933 

0000 

16 


63 

21^ 


In n^ers entitled Conciminf *ntn *nna* fron Comsnder 

Crui3orc, coutir*, force, tho folio in'* is found: 

1, **«“•& *n®3 can be expected to occur ur ins the Into f 11 f nd 
earl' 'inter- nont?- • «-in n: C >ld -ir outbreak© nov* fran N and I J 
fivinr ri jconscr ' hirh ra.«'ir« areas. 

2. ’’hey <r toko ^1* ce at any tine of day or ni i*t, but coir'itiono 

are *noro fav • ) for oo< rronce i eirly ** rninr hours* ^oaaon: 

lie necoeeary res sure t-**- 1, *nt c*- be built un day or ni"*t; however, 
at ni ht t •- r - ’.i »tlo-i cooli>*'* *• ri*-l*in thi « bull U** • un, Moreno 
tho sun* r'-dl't’O' i«rl t ; • a* tee-- * Vj rot- r- t 1* increase of 


nroo mre 


3. lion > *ii *L roe; or* 'ron i* : Itu ■ V d t u.. o-t . nr , n 

lo-7 nres-uro -ran at o t t' » n »ard o- 4 ' xtrerc© 1 nit iern - ‘fo.-nl! , 
and tho nree Air** *Uf reran.*-- < atwe.> <va<la •* a • bro i over 
*5 hundred*? > of **n i .ch, * ■ km j *> of Cv.iv irK3m;>le 'oreo ca bo 
exacted s rrr hurc of 1 t”-o r»* - v *-r . >tll.fornl& If this srervmre 

diffopcnco i- botwe ■ 33 45 undr-H'is of fcn ii*«l , ild ’’••nit. ’na 

ca be *x xscted, 

4. T*he forco th* '•f'-dG la *lar do’-oa 1 nt o v "••• t^ord of the 

iwobari . o •> •» , Vion*t*r* * rail * . *t ri* *i'*.d co.r>ononta 

•ctinr, t »© will t»r fl 'V. * t’ e Jon •' a mi 'hin^-cnlo 

''asooa. *Iso 'ort a:.»t«fcri* rnd u«*t'«rly wind eow«of*«M* -ivo v rroater 
possibility of t’*- i*tor e-.iirrii*? 1 the 'yanc **ac v »- a. *»<Iro area. 

5. fresi mil. cl*.. .* 38 »*s •oou to erce.l -.t >isibility roccdo 

a stem of this t e, vt ' c-e ill >o eono-s .on V i 1 not true, 

as *n«j ths n* oo "r«»eedi fch# •'& of 11 Je'u*ry 1933 In aa 1 edro lay. 
'onaon: T;o h> , dr/ air flo* . . fron ini nd dlMlpnbs* cloud fo*Tintionr 
and clonra t .* •trio:rh*r« of t luo to -'i^turo anaio 'S, 

6. "'rocodi*’ • , •-!», * - difference between the efc und 

dry bulb *.t3r r-^- 'i 's «lly vnpjre3 frof-i 10 to 35 

degrees ’’arenJmit. -tjsi’i refc** co is wed- to the otv* of il January 19.- 
whore thlo ' iffar^’co did not ccur until *Iio tor; * fi etunll/ arrive . 
It is not well to • lf*c t-* *7'. t i\ c ''i ' * co in t'»e*« rcaUnco* uo an 

in ioption o' f . )Pc !»■■* it^ ‘.nao. * t ia caxnec io t> foll ^yof: 

data are noted: Jot^ocn : m ■ 19 :? -n*! t^Kt 19 -tj, -^>11 tt-o coutiaf, 
"o^o *orolo'i-’il l T nit ^ i =•' '•dr r ' mjt, t^ro w : ?r - d)y* ••hen t o 
U^'or ,r ‘oe bet ' the • •!. ^ b».lb * '*** «v »ter '"a 10° . or ^ra -ter, 

-.nd iv *t> ‘ cneoo so «a ^4° . e.-> oaly one of t o deyo did a 


-nta r»£ oeonr it “ ,o, an o-J/ f 'o ol *»r vf 

thaso diy* '"t i'- V • n ill -:t ”BS ■ t 

1 V© Ov’C'UTf' fll '.O »' oru *.’r,rf • o c t. 

ot «3 7, 0 *n 1 v oi her©, 

Desc "t ttlon of 'ivr .t nn ^ f u<*. v °1, 13 J3, n* s»-vn fro • *iir by 

• • . n t \ , ... 

^ J&x»j*ry , 166 ut .V X), , , I •« ji, , . 

too; off Vo . i.rck lf*.r :r-, i:.to « li'*bt *i;d n& 

obsor;®'? ^ r *ob' '«• fv • 0 .our% ” , -j ceor rl - -r-te’., *1^. 1, 

- 0.73 t'.?5 ’.t3 m* Q bO'*rVO . 

-’’boro -ic a lib) ce t- 1 ’*- ' at *'n -*rrt :tt b *er of -vt>Jr 

and 'lvin.^ s ' rewire nre«L «nt to o-« n o' a ,.V>/1 <0 m /Vo*i ln-*e»cca 

?Itb a te*>©**at lffar ■•oo o. ••• nrniar of »h<v 'l*t -f S6° 

Tlio i.^ba-’a ran " fro* >u »i« * 1 t>i* » ini « »r «U#o'» eat 

li .t *»ort -»rl,r 10' ft. -rco o fro* •* . at T os 

Anrel 3. 

. r 't'vw. ■ 1 •*< *’i ■ V ' *• jon " si -t.ich bo*sn to 

rnii o l 1 ■ i-icO *. 1/7 1 ti.^riat <*r<' V 'or • , T is atm r 

wall >yr it »* orxrv , •»'• m»-> t v> ‘-ct^ 1 ” 

of t’» •in** v »' • •vn/ 4 *' - - • »o ni •in* bi 4 © •';*? *>*'« r. <• of in*? t’a 

foot o.* K*m ffttl*? ’ * . \v flrio* t »• >ir etr-. *- »t 

vnriou* level* %•- *„7 uH ms o' • . *« c o .2 be '*h<~ vod. 

.ft<*-’ b» .*«^»i i_f»: ii* t t> ih* it ci*i >« obc‘>r/* to 

hit *' ■> •')' V ►! - O" • t Ni< Or ... - - ’.*u» k . :«w >: VH»t it'. 

o-MViorr. >' r »- • '•» ’ - .. ' 3* . 'O - ■i.i •. » *j. ti '• ‘ton laac .. 


- 


A current cf i i <ic f l • • In o r 


art '’or 0''io ’od 


>novi • throu'h Yucaion /Oloy »sna ovor t> n Jaoi to cm tain ’'o^o a 
to Join th • : J.” *tro - fr* *jor. 1 o< » r otro »ir <*•» 

Uv'er^inr, at o a*’-** r +•v* north fin*’ jot Ir -■* t' r o -in r>tr 1- ” while 

o • ;o* aoutb to nrta f Mintai* , 

At the eharpl Safinrt nrfnc: V*mv s Ar> * * t wj aria stron of 
air, tho «1 t» fro the vict itv o' o*xjna • l'i. w o x>vlnr ir tho opno Xte 
diroctior of t ’ min atr^a.* ceuM bo ob*»irv«’ beiry» irto the 

min Jtrea e***ei whirl® of *irt at tl«* bor-er of t • * Ln otroc , 

\lr frori tho '*an ••rat-ndo Vallay rovin'* *ver Loo * nroloe 

aouthwerd to Join the % * in *fcr**» on a line frcn YxJ.Lr’ton; hovover, 
olon~ thin lino oi.e to tho h initfied v>* »o4.ty of ‘ • i" frcn the 
anta inn Canyon, no troll ’of inod li'-** 1 4f dlr , '’0' , ti*»ii<*’ * ' t e^n ttv-re ntr< * ♦ 
could bo ob-ervoc', 

T’*e hau eUro - * 0 T *1 • ext ■ a out v> iJtelina Inland at tho 
ttrao of ta *e of'” ‘" 1 <Y? ’l ro th flo fiur- l > Jon m t h*.vo 

oturtod hof tM* *.in . 

"lio n* ' frort art >n*vido Hillf » • trwry at 1 ble / ao a -xe’X 

fro r oa ‘Xn^ole "trim** out »o aou+b• •»*$ dur’n* oil of the observation. 

Labor 1 to* •• »ao bronv ? • * v.^orvol *0 rovo in fr* 

; antn -onic't t <*.’*»t tM* il«» t.*o ?tr«»* ’ of rio fro /njon ^as 

oh if tod i» y th**i it imi *‘A o«* V •» •« t< ni-i® Jf r oti na 'myo • hd 
% then ■ if to** fro hot* ©•» • ownosrt '»o»o.h «xd ’utin^to’' o?q to et^" 

on.' ioacit md *'ntlnrto r ‘onch. 

Very l »wr*ced -‘ v 'iotoo y » t*« hoimd* ■'? of f o tin • - * 

of air, hut in tho atron itself •urb*ilo>*ce t' *ai at t o 

boundary, ’ ,0 uetio • *f tK 1 in *r : ‘i® t *loft to 60 D 0 ft, c o ». 


1 


hotsovcr, ~h*t tho tirbrl no® wit'in th otr«» l. ?ist ^70 ber. con- 
oiOor ble, ana tlso ehcm t it; GXH ft. i nb it the umor li it of 
the trarb**lont flo*?. 

fhi i in* it *:_rc i^ld t 1530 a tiv>&^ e*** 4 t -ind was 

b lowin'*. 

r*iOoo • *;s*rwticaa helo rac* Iui« the q^**rent hr) deflection 
of tho 7 in On fro . Cajon 133 to nta vna Ocnyoti, ao tho atron,* cui*i*Qin t 
ft*on • •an ^or,™oiio ‘sfi bv -h* t *.cij-to ' Tj m* "n®, /Mid ircvTucs 

n d*fl**5ti«»i o t tcilni* . fit . 
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m rf «t» usu, 11, 1-J33 


Frnr r January 10? i til aft«#r 1 Jh wary, tho ros.uro in 
the (Jreat Jaoi r ro. 'ined Flrjft a-,>ov© 30? 6 t i -n® occa# 'Dio ter.poratur® 
ranged botwoon 8° and 66 °F# At Vs tho proecuro varied between 

3016 ®»d a ' January 4 to J*®*uary 10 • », fillin* to 2^34 January 

10 -V , them rising to 3 >24 Januar 11 • jrin t i • rio- the 

Aleutian V ■ uaa well developed • ts® 'acifio anticyolo .0 imminent* 

January B P» • tho Aleut i « »f ispl>oo<‘ cuthword c .it<rod at 1 , 53 

A 137 January $ #A#r# an int-wisc had rovod into Oenada and a 
frert passed tho state* brin^in • fro3h 'olar Pacific air be Xd it* 

Tho ’Pacific HI 1 built • '.ortftwar. uatil J&nu>ry 10 A* • it -‘S 
•ewtorc'l at \ AJ> A 133 * 30*50 • ieo**-ri» thon »ho»ed a ton'nj© of 

hi*ti rcssuro e't* ndin^ into tho Jreat Aaoli# Tho pressure thon built 
up until o k i tho rorniji"" of January 11 it net* 3070 it irmarucca, yivi n 

9 ' 

a pressure ^adioeat b«t**eeri -Inner ucea o*d l 3 An el os of 50/lOO^M. 

Cn January 10 tharo TK13 a rabidly rovin 1 ’ cold front ith 
Pp air behind it ju*t pa..* 't# r^uoH? running east to about vanta to, 

IT, •, thence 3 i^o a LO 29*10 Ju t wait of hike ^u.^rior# iy January 

10 V v'• the fro»t was i tho vlci tity of "-an Flogo on" a Uj 2%% woe 
i.i tho icinity of boordx# ho tondo*'ci *e ir, tho Great Basin were -t~ 6 
to +- r ith+ 2 bee ind th* ir and /t- i ilon* it# 

Turin - t>•«* /1 ?ht *ftor thi .a*, tho ^nta Ana occurred nice 
cau*©d ^raat d**- ora In a ©dro *n vlcirdtyjby the roamin'* cf January 

11 tho • had : ov©-: far -"'‘th -xu* .-rts luu ••inda ^ere .rev.'l^nt at 
uan > odro#. 

Those vind# • r- 1 1 nr<r* r 1 • nr th- 'Tool *nt d’-*rin their 
a»icur hourly velocity, but tb* . . ©alp®?. induce t sr {$00 . i '# 1 *j)# 


- r - 



*t L^iv* Coao. a IS ^ <vtfo *<£>* rtod until »i ini ht 
Jaru ry 10, ra. tho wir." to oast -*d increase raridly in 

velocity trill it reached a velocity of r 0 tenets betwee. QjCX) and O^jO 
fror ^' 2 , Tho winds then de-'raased stoodil- to 1 } ‘mots at 1000 , than 
increased to }} *<nets betwee 1100 and !?00, gradually dlrinishin* jurin- 
adtorroon* After 1 G 00 t win boon: e 11 ht 1 vari >1# • This wor.ia 
na did da.’in i\© harbor air around *■&. "odro : \ we :©aoh of 

ono illiion dollars* 

Oho follo^n* «'otall©d do'crirtio th* c =-?ition«. osicti^ 
frer October 15 to ictcber 2 } f lj* 5 * ith •^- •s analysed by Ir* *.vorr© 
Pottorssor. at the --alifomia Institute of ' nolT?y, is included* It 
would bo desirable to Inel* 0 ••ctnilod tier *r otter g*sgs, but 

circtr.3tancee do net porrit t tfci- - tl*-c; hrwevn:*, it io teped ttet they 
can >0 added at **■ 0 lat- oto* 

Any ono irterOited in rateir. further *tcdy rf this subject 
ray obtain odditic 1 data n^rr avalla* 2 c >y jritin t:«9 author* 

>-ri ;s I 1 / to ?3 October 133 r 

On the t ornin of October 1 , 1935 t a J w&* * n 7orin »nd 
tho ~ 3 Slfic FI'lH *vu- entered at L yj /( I50 • Tho u pj viade in the 
roar of the V. sh' »*od an influx of Ve ir of aea-lovol, Lat* 4 0 * 62 n * 

Sy evo ir tho • l^ad rov« ! east to * orth >u;ot am ith a pressure of 
about 30*J0 over tho 3 r® r «t a« in, tho isobar a woro north and couth* Tho 
u ; ir winds it 311 s ow *T ir mtori. tie co ti • mt fra* - generally 
.m direction* Tho u ;> a* wind* at L s los wore , forco C at hi*h 
levolc* TendoncioJ wore -f- 3 over t >>" >roat .asi • 


1 



On tho rcr'i : of Cctrbor lG 9 irro mlar round nnn 30,33 

v?as c^ntoro--' at t* a nort "-rn o: lif'-raio. ?ho r siont -.0 

.07 in.hg. 

100 iti. nnd the i-o.-ra ran fro? Lc* ’-nolos. anal 1 HI I 3 

cr.:ter <*3 *t I* 3 - X 132 » and at L 47 X 175 ft a HOB 30.40. 

Just aft or this rap at 0700 rj? t wind at Montana, *#iich had 
boon li ht nd varia lo f boost© 1 r*p.h. -rusty fror .ith * S 5 °. 

and dew ucir.t >“• 

■*» ^ » 

Tho v/lnii beooro north *r~ inersa»9d until 10000 .hon it was 
37 r..p.h. -usty .ith 5 ? 66° * dew rcint 33* t I7OO tho tir.o of tho 
wap* tho dad ms H 23 r#r..h . 9 T 73 0 , » * ?6* at Lc* iy?olea 2 65°* 

P. • 31 * ^ith li west ind. U u *ofiro 

©'“DO 5 ? 62 ° R.IT. 60 D* . 66 knots clear 30*05 

1200 ? 62° . • 61 • * 52 -Si lG ** ** 30*03 

casino* wind 20 /nets at i;00 to r00 # -din to r 9, 1700, HS 8* 

1900 to 2000. 

On tho . . thar? »i$ a 'I * tho northern border of 

.10 in.hg. 

n ovada 3Q43 "rith * -rradi nt 100 * 4 . " t‘ - l obar? running* “ 3 J? ire* 

bos An-’olos. .'r~* ’ho oonter of tho ’PF to I/'s Asv?*les tho 'rra-'iuit was 

* ^* n ^* . 7 " ■ Q'-pv rirds war© div^r-wwt fro tho ir iw -cd fror >' 

at Los tuples* Th*- r ^eifio tr^ hsd r^M f* 

Tbo t ' "»turo -, V (Jw nairt or*: t Log^ott &)~ 2 o 9 Zoiio 

54-27, Inna’ ucoa ^0, snd rrolos 63-31* 

st hit-\ nk I7OO t ir- wr ^ 12 r. .h*, T. 69 °, J>. . 40. 

This increased -*t 2*X) *«rv ¥,? Vo, ?. r^ 0 , , , 40. 

‘ ind t -a odro, ' l^j^ts, cl •a-* 
loOO T. G2° 44 •• 3 * 47 13 ’--note 23.38 

2000 T. G3 0 * f. Gl •**. *-? 6 tnots 30.04 


- li 


t 1)00 t: - i J. i:t rf* • 6 tr " 5 an. 2 <J 0 

!•!' until at 1200 t ho hr 7ora o \'-c 71 ' t ;ro. 1* L,® - i;- 1 

fcayot! m until 0300, than >: northerly* 

"t 2000 t~io ta norrt”ro and daw r, int *>ro GG ft • gg it! a 

relative bsnidSiy rf Gljhy OTOO too nGnt r or M irr terporatnrc ? r.c> pi' i 

wore 63-34 with ' *«1 -tiro lwr-lditi of 2 ^ *nd an 72 < ird ir^to* 

Hiring thlo ni-ht tiirfs tva te* *c»rtv ino of Q( >1® 

intooiity woro CYpori * acod in It it ona* 

On tho A.* • rap October 17* th’-ro ~<i- a 11 centered cvor tho 

Groat Basin of 3^6 *'Ilh t:*o i-o-orc fro Loo Arrrolas roraiitr: <f an : 7 a 

frradi nl of x 3 ~ *»****• " ith ©rally ri»i'’* tendencies -t- A in tho center* 
1 \jO t I* T 

Thoro ms also a FI?! of 3G4G t% L 35 4 130 o*id L 40 4 175' • -ho 

winds oto force 4 to G fror t 0 Groat - -‘in in* 

. t ontiy* t o ini. ms 3 36 iu~ty T 1^4°, • • 23* -This wind 
increased atll 1-JO0 v/n»' it ms 31 43 r* .h* Tho t«'-oratureswnd 

dew roirts c.«: a^ott 1 ®. e 53 *< 2 G # '*-nd in-nerucaa 24* Loo 

An-olos har r fere® 3 it 1 7O 0 'jv ,* • '>') 9 > it was in 0 te 

1‘ootod air* 

*t fcnr»*r \ tr> . 1 r.d had decreased to ) « *h* frcr *^IT , t 7 7^* 

•! * 2* , ’.owed o»hi’ rl ‘-re* *t ■> odro 

O'OU T a 0 •«"’© 2 ; : . » 34 5 t:)«ts 3 G .14 

l^u V G3° Vi j ^* . 15 G *=wt* 3^.10 

*'lnd »&r r 7e *v^>d «•*. j *r*i >• 00* ■ to v»o. 

c t.yj 17 » , . the ro l .•asi*- 1 - -till >71 ram t 

V e T e“ri*?r c** *t w- iva ;w*;w r«. •**»** -«• a^i't . M I K* 

!>' It ■• * J, 


- K - 


olcn-ntod to tf/i ^ «t 


*• ». 1. Ai| tf. rr'* Lra .Ui^-1^4 


war© ./till ’2v’ but i tr '* > b / "'v *' r cvt the .rissoi* ~’ r 'ov ?-ico 

border. The U' o r rind- btill vtmo fror fra tn© 2roat BaDin* r* 1 all 
the Southern ■Jalifm.la co»«.t r&o coder t •• ir« luo'c: f't Foehn air* 7 h* 
'Ti’adifnt ms now * *ut tha leixlonoioa v?ora falling on tho wdi 

toward 1*00 Angelos above -3 -n^ ir tho coi ter or© about 0* 

Terperature* were* ir.norucoa 56, •'vpiTOtt 7O-24, lono 60-23 , 
Los ‘nmoles ' G- 24 * Ths wind at Los An^ale* wao I- fcrco 4 and tho 


upper wind WH force 6* 

At Fortune tho <ind vns 34 r*ua ty 7 ^- 22 * ftor thio rap tho 
rind rodueod until at 2?00 it ms TS’Z ) after whlofc it a^aln incroacod at 
Burbswar* At I7OO tho > ind had bec 24 r*p»h* fror W: with T F 0 °, D# • 21 

fror which it reduced until at 2200 it vms couth 2 i * *h* 

At aan odro 

1800 ? 83 ° l*r?* 32 D. * 41 17 -nets 30.08 

2000 V 83° .30 . * 3 r 7 * 12 -note 30*09 

Fror r 00 to 1>00 t. * ~i.nd ar*vas?jd . 18 note* but 2200 to 

24QO it ms • in IP! F facets* 

v tho nr, Cctowr lF, th 3 r« t «,ein * 1^1 had spread to 
the TIaat at was centered o-t-r ?, tah 30 *~*i with f *lli . tondaiei-s* Tho 
upper ^inds oho-•. -ivor'*onoo ovor >* 1 S„ *r*da - • ti e gradient .-*0 now 
ife iJ !VT * **** ti%0 l*o>ir$ a'fi .*08 r?t oin- to the L • The 

north cific ' «.»■* ^tll ^,io*dln • .v,*rtr. ith .*ut 30*80 at its 


center* 


hx erHwre* ^>rot i> zo oo? 3o, o ’«tt 4^-27, i4o»o ’3-20, 
and Ira nr?»le 71,-2 , r i*r 4 o^ J *t > -r ‘lo. . fonts'»a hwi 
wi^d fron inr 27 r.*p*h* m-ty *n6 G >,—3 • 2 X 1 * s>\ / r. i *oraa-cd fr^t 

3 n*p*h* 't ro-c : -*« 3. • ,pF . >t 1 »', 


— pj «. 


At odro 

OpOO ? (>?.° •• 22 D*-.* ?2 oaltf cloar 3Q*Q2 

1200 t 62 0 • • ay u. • ^ ii i»*a ^>92 

On the • '• i®p tho 9,d. J.'IJR noa, ms only ,,*0.30 *ith f* 1 liiv 
tend’* cios -t »- G* .tor n trmrd r.C3 o. ploe failin'? ~4* A 
definite trough had n- for, «# cw tho Self of ernia 2j.% at Yt**a. 

The vj_‘ 3 T wind shr/od t« r force 4 near * 8 a~elea* The north ’aciflc 1II3H 
was still a^roaelii 1 .' n- - * J on* JU.J) at L 47 ^ 

At Fontana the wind was 84 m.p.h., T 30°, • 30; after 2000 

the wind died do to 13 .p.h., the dew ooint r • i "-lly increased and 

the tenpe^ture docrease-i so t *»t t’*is continue- 1 : ate Kaa wind at ’ontana 
nay b® considered to have an ®d. Loe nrol-s had a ** 00°and 8. • 32 with 
NET? wind force 4 at 1500, «tw« I nr oehn air. 

Aft 4 n iwg 

The aredieat ' now ttj V* 3 * ? ,t Innerancca C4!j Domett T 73,° 

D.r. 35, ^ano T 6^°, i • • 1 . 

At can edro 


1300 

T 63° 

. . 30 

D. T , 42 

* 16 fcnots 

29.07 

2000 

T 02° 

R. . 39 

0,?. 34 

13 -nots 

29.90 


At ontono the in- vmo IT £4 n.p.h., T 00° s D. • 30, but after 
2000 the win? decreased to 13 r%p,h.» md tho dew po*nt »nd t» .ocraiure 
(^radially decree so that t: oonti^u^ "o**in winds r*y be con 1 dared to 
haye ended. 

At <*: edro 


1600 

T 36° 

R. . 30 

. 42 

16 br.ots 

29,87 

200 :- 

T 62 

R. . 54 

. . 54 

' 13 'jots 

29.90 


rn tv »# 1 the 19t a Jo 2 9.30 wMa. bad bean moyin.- 

fron !■’ to was oyer yarning, and fresh ~ ir »«*s no' ontorln* over the 
1 ' states, cousin' r decided deer© in s -ae tenneratures. The acific 
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rossurcs bad row banin to 


HIGH was centered at L 47 / 147, ,50,60. 
rise over ti» N status. :eo wedges were be^innin'' to apnoar on the 
HIGH, ono entering over ahlnrton and Precon, tho other extending 
south at { 135 '• 

On the *omin.' of October '*0 tho HCki appeared similar to 
the forzor eveainp, at this tin® the upper winds over the N* cooet at 
hich levels wore force Q front the oot, and a HIGH was b^inninr to 
forn in the Great >osin* 

fn the even In' 1 - r* tho col fie had rot-tod almost N and 

S and a t/V wac fomirr over T tah, 'Tie ut>- er winds over tho t? statos 
were now moderate westerly’ while at -tedding, Calif., they were ' force 10 
at 14000 metors. 


At ► 5ro, Petober 20 


0000 

T 55° 

D, n . 55 

. . 79 

. 12 toots 

29.97 

1200 

T 54° 

I). . 54 

n. 66 

3 0 toots 

29,92 

1600 

T 57° 

D. . 57 

.H. 04 

*» 20 knots 

29.00 

3000 

f 98° 

0. . 56 

It. 1. 94 

* 6 toots 

29.95 


On t>># no mi . of October 21 tho >ci fio :EC2R was centered at 
L 45 N A 195 *, axis A wad S, and again e wedg e extended into tho coast 
at the northern border of ^Ifcroia, an« :£*M appwur*J to be ferwinr 
in tha Great Basin. The <f we® rw-* over o?torn Colorado 29,70. Upper 
winds woro fore* fl to i» olcar' the coast. 

On tJx vwnin of ctobor %1 tho •/> had nerved to Tew texlco 
and tfttc aclfle -I-d was eenterei it 145 n 133 ,, «X).50, its K»in 

axis r and ’ wit-i •« wedge ext*ndi.* into the 2*eat d'.ein. 


\t o »3ro ' etab«* 21 


0000 

T 60° 

, . 33 

. • ? 

Uti 4 hoots 

30.00 

1200 

T 63° 

I . . 55 

fUI. 74 

J 7 knots 

29.97 

1600 

T 63° 

. . 53 

. 74 

w 15 knots 

23.93 

2300 

T 53° 

D. . 5? 

i. *. 89 

. *T 5 knots 

29.93 


r 'n tV sao’min'- c t' r -efc>bwr 22 tr ® acifie TF had tha sae» 


general "hmo and nos t»*or® wig only a tow* ’ r® ini.v o the If) . ' 

I /)- 

which bad boon V Vm ’rtico. Ixere 'at a KIWI SO*SO ov-r Vancouver 
and another 30.30 at t 43 A, UO. Tho icobar:> frora los ngolco era 
now toward i2TZ. 

St tho tin* of the *&mlv map 0400, out ana had a wind KH? 

24 n,p.h, TUJty and t 61°, D. . O, »M1* t 0400 it had boon '3T 6 ra.p.h. 

T 55' » D. • 42, t' wind iixjrg*--*d until 1100 shoes it waa 38 m.p.h. 
mioty T ?1°, o, • IV, end then • ■creased u»til 1700, after which it again 
increased. 

At ion .dro 

0003 .53° . . 54 . i. 94 Wk 3 30,01 

1200 T, 65° 3, . 5' H.ii, 70 1'* .'0.0? 

fn tha ■^wenlnw of ' rto» -t 22 t; • 2re t Taein -lit* wag cv»atorc. 
over Idaho 50.64, with a 1*to I be liiil .nd f • tbvr south into 

tho Greet w in, '~!-e 'eacies war* »1 o/ox* >nr* . 

• t ' •ntaua th "t wa 3 f ** ,n.h., T 7°° t , . 24, and 

tha tr-ier "in 4 • ^ur tN 'oa ' r?*lee area ere ' ~ • ‘’ft -"i r * at catena 
insreee** to * 6 r». ♦t/, \\ 2»* eocro -'^d and a.*ai incrc^od at 

0230. 

t a *<•* w*ti ... Ik l.. at %Uwt t-nu at, t 2*/00 

th" ^:riic® rin-L" ‘or too l«Jrt hour * • 'v»r-^o >4 l' ^ots and by 0000 
-y*r -od 3W 21 ’cnot**, irwro »j >•» until a'O.) :>tob"»r v>*#n they vor^ *od 

- 1 - 





44 mots* 


At San ''edro 


1600 

7 6S° 

. . 57 

H. . 75 

W 10 

29.90 

2000 

7 00° 

D.^. 55 

• H. 74 

m ? 

20.09 


On the sominr of October S3 ths !£p C v?ao centered over 


Idaho with wodncs to ovor tho ueific and to the Sewth t’joorh t-ho 

Treat Basin. Tendencies were still ♦2 in the ’re t •'•in* The cradiant 

*}*t in h? 

in the vicinity of Los '.nreles u »bout ‘ *, »ith the isobars 

RE in the Croat Basin, but over tha coastai mountains they were T, 
due to tho Garrior ffoct. The up er winds at rosno, Calif., were 
PL forco 7. 

At Font an the wind was V * 30 m.n.h., T 52 c , D.'. 14, end 
at San ~edro win was 40 Jcnots. 

Burbnn , Calif., in the an ernanfio Valley, had cotton r oehn 
winds by 1700 the provious evening, when they boc&je hi 7 ".p.h. ith 
T 71°, D.". 21. This wind increased at 3000 beinp iii S3 ia.p.h*, nd 
at 0000 fJL 40 n.n.h. with T 49, D.* • 23. By 0400 the 23d. tho wind 
dooroaoed to HE 10 ,n.h., T 62, O.P. 17. 


At San Pedro 


0000 

T. 62° 

D. . °-5 

• H. 24 

Jk, 46 

30.16 

1200 

\ 63° 

• . 29 

..U. 33 

h 37 

30 # 15 


tho evening o ctober 23 the Great Basin HIGH was 30.00 
with wedges os before, bat tWe i jobsur ere no>? --'oro irrarpilar ~asfc of 
tho coastal mountains. . h- tan one iss about -3 t tho center. Tho 
isobars fror Los vneeloe still ’cnerally and tho upper winds 

wero also H&. 

The wind at « n * tfiro hi*d decreaeod fro. BIL- 44 mots at CC03, 
until at loOO it was o' 10 fcnota. .t ntcuw th« *ind et 1300 wae 17 


mm mm 


39 rs.p.h.; th?3C winds costinuo 1 fro and r , hoc 'in'* 4b .p.h. 
at 1100 October £ 4 , tfe?r «w©Min* to 1«8' thn 2 ) .• ,h. aftor 1400 


October £5, "ham the t«a>^»Wir« rose to 63° ' with 0 * © -*>© inda at 
an °edro ro »in ©d nortVr* y but w«ro less than 13 "Ota. -t Burbank 
tho /oehn winds continued until at 1900 whan they ©hi r t«d to * 5 m.p.h., 
T GO, D. . 7. 

At wan • <>dro 

1000 T. C9 . . 31 .H. £4 lo 30.10 

2000 r. 67 . . 31 R. •. a 14 30.11 

HIGH -:.t a na of ovcnbor 1 to uth, .1 935 

HWMii'WMWM .M W i n Mi «* » ^ ' K l —— W TO 'If I 

ovaaber 1 . a w»v • • ich had b m movinr • with low 

proesur© cerfcero* *t L 57 X lr4, vaa noviw* in%o the California ©oast. 
Thero was a *110' 30.(50 in tho f^df of Alaska. 

By M«r#»b«r 8 A,>*. the !/f* had -core** Into the Croat Basin, 
■ivin*; a Ifff 29.30 in J - ••cva *a and rain. 

Ncrenbcr 2 . . the lc had rnorsd to Utah, 'ho unpor winds 

belo B0O0 ft. © •owed >* 100 ,p.h, at 3m ta <"©, W fore© 13 .p.h. 
alonr th© So. Calif^mi' coast and * li*ht in 'roron -ad ashin-ton. 

At level© ax>ve 'VOO ft., • ta an 100 • .fc., th© So. California 

stations wero 36, -*d In eracon and eshin ton wore F eaid N 35 to 
40 m.p.h. Tba Pp 'I O'I har extended aoitbwsr - . ^ ims now 30.50. 

07© b©'* ' • i. th© IP • red ns* ’ >a cor • ered in Kew 

Mexico 29.66, the 'II^? was ’vrr centered about O X 338, 30.40, 

The winds below 0000 ft. » jr li '.t =£«ort ff r th wasn 
sector cT th© I/'* over •>* oxico *ierc th© w®^© , .h. tt>ov© 

3000 ft. in Co. California, ‘ —v«lu nfl oloraJ* , th© rera iud ~ 

40 •-.p.h., whil*» ore ji* &©hln ten • rv t ©| ^csr 1 and Ih. 40 =.o,h. 



Provinces 


The c ’IFM had nerved to the A 1a.re.nh^e- 

of Canada, bat c air *•« evi ently ooeupyinr the ''rest Basin to the 
W of the IJ51. 

Temperatures war* ich lo ir than seasonal la the Treat 

Basin, 

Pmo'-bev 3 , r 4, a wj'lif’i ha4 started t* bull' south over the 

Great Besin, tip HV N*d «ewed to/V^A ie.net, 20.70 «Ol t*ie 1 •cific KI^ 
we# 30.50 et •b-irfc ‘3 A 1 twtidi B far ©uth, 

The wir.'- a Ion* th • c *cst ' non #£, u, . u no^th, bee- -irv» 

" at in Pier® "it* 3i*rht ^iada bole* 000 ft. ~nd force 5 above 0000. 
Behind the \r* its winds ^r- still sr. 

November 4 . .. Great **aiit "O' •• - well developed 

centered over t r e nert r • rdei o»* w^veda .*0. The aclfic 
was in »bcut t’*» .•'•tne petition av or? the ncevlous but ite iowir »o3se 
was no» and . 

The u • >r wind: below 0000 ft. iere lihfc *-triable, but above 
6000 ft. the/ .-wo .'or- > 4 to 6 followia the c oft tour of tie coast. In 
the Jraat Basin the/ were fro.”- H and If • 

’vyvo'ibv^ i . •. tie roat JU.-1* QUi was 3J.G2 at Boise, Idaho. 
Uppor vinle no *'.oi?«d di m ^mce a* f '* Grs*t --»ln HI i below 0000 
ft. but ha3 -» ' r ' fore-* 3 *-1 a» ru: cisco and TT* o at Ban Di^o 
with 0 in lico. 

;anb-'r -j '. t » Oee®t *aein I'” -as 20.10 Ju*t north of 

innerroeca the -ci'lc !■ was at *7 A 10?. Ifan# «lnds were g 
to 4 alone the Southern illfomia coa »t 7 over Vtf v in-'ton and H to 
4 fren W an.1 J 1 u nlon the e^u*N-*r: ec>*-ot*4. « *»• es. 


« k U v * t. ■ 


-rtc* the S«»% . 


emeylv* ia 


ev'cri-ncod o9 knot f?n *■ >» #.*st off t'jo ocviifirni*- ccaot n,*#*r 

’entire, ’oat nb *nta cc.^rrc t ..an «dr • 

The imer win' . • ^ro JKZ »*iu .f.. duriir or«-bar 4 at ->an 

* > edrs>, but th© •nwrirww velocity rocor o' wm '•A. .... «*t 15oJ meters 

Qt 0700, vhich ie atout h'l tha velocity ua>al.l< r- «rd».*d " <*n a 
High ante -na i« in •ro'pw*' 1 , (See f ; . 4). 

oca tber 19'35 

f'n tbe mralR’ o eee^ber 1« t ie ecifle *©iar front w^e 
located, V Aat rly ea-Un* u i l?»ft to th« • *ith of a r> ’ • I cent ©rod at 
L 33 X 140, aa3 rimnin* up • * rou»S al > cni<, fceveto anil Idaho to 
an occlusion cvar . T unea • • r# fj ^ .- * a dee- oecl^io waa located 

ooath of Dutch arbor «v •xtm.Har •eatw^rd. 

By t**e ir-ilnr o< ace i>«»* i ol? r fr**nt had .owed 
eastward to New '•jcico wit* a L9 ' over * »bra' A., «* ' tte occlusion moved 
eastward to aalsntc.bewan. 'he 'p i'll *as fc- Jin. 4 , a ,r * turning ir 

into the J reat v '«in an' bundin'* ur> * **l r - to* *a vbil*' the ‘ aciflc UK 1 ?! 
was bein'* di"pl*e©d ©ev^ard. no no-: ?r front «it* a •-rieo of occluded 
waves on it hnJ * /ed -: it? » • llr.it -as »bout lat. 3. . 

ece • r 1 '. re~t >cln !I^ I »a r - > t#r»l north af 

'imenucca 30.44 and *• ’/*“ - , *2 we* c t«r»d h “Vlf *f ..liufca; 

th«r° wee a 30.34 '‘«*lfie "'•bout ’ Mt X 1* fee.’l *' <lr into the 

frwt **3in. 

oc her 1 . « t* ’ *r*- f •-"* btfc’oi’’ ' ’^*>cn nd iJorbanlc 

wan 4B ir.hg. '• * , ;l r c* ’clfi* .rmiti hid eo**tlu*v*4 to "O * -ard 

/1 le-utiao 

onl 3on.« w^vo^ ro»*e f - r ■ *? ,90 

'*crte , r*ed a uth o'" hitch *nrb *, 


*C - 


' • erl'ic I' r«3 no .£9 




centers# about L 30 A 134 and air fro i i * II I hod practically 

*N 

co>iood foodinr i'to the ^roat Baein I" ^ r tilts da/ no tr«nr ta 
u o winds were reported. 

Eron econbor 13 • . un il ece »r 1' the ^root .-Gin lUTiI 

was *«»intained while occlusions pos«»e ♦cross to the ^orth of it. The 
Pacific HTO ' was -wred wa* 'till <ert 

On rxac^ibsr 1 • *n •'etroio*'* ao* 1 * *•» t** *»iij q Cej* *ornia 

erd o front l,s**lf alOT* t •• *o- 9ei» •*<1% :■ insula. The 

£radi*^t roc l‘ ! »’ h v •—*ber 19 . , ■ ifw . 5"),56 and 

Bin-ban.^ 2**.95 *as ,51 in.f*^. TM» ■»sac*t^»oed *;' the . *, raen to .32 in.be. 

nrvt nt HOD 1*."uarv IV • m •»*-,' wMc - • • • turn t»urly 

velocity of ’trofr * la*ta* 10 f# ur , ( ♦ , ). 


Sjrfcols *i~ures 2 to 9s 
T Terser tar© 

DP Jem oint 

A DP iff era nee l dew point to ~ riap 

V V Gradient of pi*©satire from tvtion to Xos Angelos or Burbank 

AT Difference in tanporature trea to sap (tsar'; In 

uTvocr loft-han' corner by T I700 aky condition if not 
door or ►-rtly cloudy. 

Lines t‘ k>u**i as^u«‘ee sho'^ frontal oassags 
n lain 

S Snow 

xissliuj 
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In na in this sltuiy the reference pressure radlent la t* "cn 
as that fron innsnucca, ovad* to th© either Bureau tat ion in Los 
uy*eles for canes before 1935, and for cases durinr 1035 to tho ©other 
"bureau station in Burban v , 

It o*ld be bettor to consider the gradi-nt to an ' edro lerbor 
but exact pressures aro not aval Lab I o as on chips of tho .ovy measures 
are racorded at 000*1, 1300, 1500, and 2000, Local tandard Tirao, whilo 
tho weather na** readings aro for 0900 and 2000 >.S»T, 

imv-iucca, 400 ^ilos f of Lob -ncelce, was choson as tho 
reference station in the r* ^t *©si because ost of the high pressure 
aroao aaer. to be con tercel »ithor near iftnoaucca or north of it, Daggett 
about 100 niles JNu of f on aireleo in tl*» Greet Jaain, cay be a bettor 
station for reference than innaraueca, as it is not *t ich a high 
olovation and is n<«oror an v dro. kr: ev**r, Pa/gptt an not available 
on naps studied until 1935. 

ith stations at -^v?ett, la* 'egas, «U/»del©, Independence, 
and othor nlacea in the f?r©'t ^ain near tl» Loa ^nr-tles area, studios 
of pressure rradi nta to ! uc otntl -s • ;ould prove of great value. 

Tho so stations *v• the adv‘©t«.~e of bel* t lower lovola 
and henoe les3 subject to reduction errors than inr»~ucca, *ononah and 
bs>dsna. Tiey ’ill shew • • radiant ^'ich will act raoro ir-ctly because 
near or, aa the gradient • lch oct3 to forc^ tho *■ ir iufc to tho Loo Angel.« 
inoin i • that actin'’ o»- ’Sotcrn ell* of t.*e ierra a 'res, end henoe 
should be ore signifies* tth-t frt . e tore L tout oint. 
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janta Anas have oecurro' i/i f -vor’* •© hourly velocities of 

SO knots iIIJ with a radiant : -a lo ■ ^s .40 in.hr. to .innemucca. 

In this case, ©ember ° 0 , 19S- ( i . 5), toe -anta Ana lasted 11 hours 

but was accompanied by a /V toich for-ed south of oan Die'-o and moved 
.*ast to jcizona. 

The hi^hoot • gradient found occurred during the ant a Ana of 
October 23, 1035, when it reached .85 in.hr* to inne cca (*lg. 3). 

This gave winds ■*hoae hi rhea t hourly average was 44 knots. 

0500 October 22 the gradient to innonucca was .30 in.Ivr. 
and .1"? in.bg* to aggott '•hen the ante \na winds started at Montana. 

At 0400 the wind had bee 4 m. >.h., T 50, • • 42, by 0500 the wind 

was l?l 24 .p.h«, 7 81 and 3). r '. 0. The *>. to Ana did not start at 

wan ~’edro until nidni *ht of the sa^ day, *ith a gradient of .85 tr m 
inno-"ucca and .24 from Daggett. 

On October 1? A* 1935, toe gradient re hod ,46 in.hg. to 

innoraicca and .20 ln.hr. to nr»ott. Ho* ever, no *nta Ana or i2S 
winds occmrred in the Harbor during this nl^ht, The winds woro K2 21 knots 
at 2200 the 18th at 2100 they had only averaged 9 at 2500 they had 
averaged 12 mots. During this nicht tho dew point at Jon odro had 
dropped from 52 at 2000 the 16th to 34 the next morni • . 

On x«c-*ber 15, 1935 at 0500 the ’radiant also roached .46 ir.h*. 
to inneaucca and .10 to a^ett* Icnever, on the 14th both . .. and . . 
nans showed ,f2 in.hr, to -gcott and .^2 »nd .40 to innccmcca. This 
gradient did not wredu«o •• *nta Ana, 

During the ». r 1 od T ova*ber 4-5, 1935, the gradient amounted to 
• 2 in.hg. from in crucc r nta kfi winda reac ied the surface at 

-an I edro and toe upuer Inds war not a< Hron as on other occasions 
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when there was men lees cradi nt. 

The ieveabor 1933 cruse eho*»o a hi ^or -radiant than any other 
coso st r led, which failed to prepuce < a* Tjo bi differ, me 

in thl r case appear* to b© that the Ir - ic forwd t^« his:/ flowed 
around a IP? which -*»red into the ’r«t ^oin T»r south of the path of 
most £/hr, The oyno tic eitustio- stows that c mat have crossed the 
Roc’ey tountain** and cut r tho rent ‘^sin, e low terperatur^s w ilch 

followed the passage of tho IA" tend to confir* this. 

Lapse rates in c 'inter are ,•<:\ble or shoe n considerable 
inveroicn to liinh levels, ich air ?eri*rally fails to croas the Hociy 
fountains because of its ~t 'Mlity, and for tho s»<« • ©ason it would 
have difficulty ©vereo-dnr untaln *srs*s of the Goaotal Han^e, 

Couplet® data ar» not available or the >oriod arch *7 to 
ebruary 2, 1935, *hen a •'tmU ent of • • i:,h'. <• ~obruary 29 , , 

failed,to oven di> »ipate the fo * at the Haifcor, .:!<► causin'* a 53 ss.p.h. 

ind at ontana, However, on larch 1 or S the ftdlasat caused 

wladn of about 34 oaoto at tho Jorbor, 

Ftopi th»ae evtasy Ice and p p Ir i^s, 2-9, it can be seen that 
gradient from a reference tat ion in rent "**in is not the con¬ 
trolling factc«r in t' is nrdblem. 

One very iportant factor "lch 1 ■> « • <*t in the r,r»<ii-nt 
crodueias anta Ana winds is the fjr-d!»t to the west of -an n ©dro. It 
appears significant that 1 case* ore fc-;«re is a so -orate HIXI in thr 
ociflc or on* con*'-»cfcad by a -ldU* *Uh tu«t in tho ‘ro t Jaain, nt!‘' 
ina *lnda do not easily roach tt* rfuce >t ->en -dro, A careful 
uv--- rsis c" t *-*»tJ ‘»r * ■*£ rt cb*>ber 17-1U, 1>35, *C'^ber lfj-ld, 193b, 

* xm8 ti.ia ••istrltrition cf pressure. 


It would b© difficult to r* t accurate value of the oradi.>at 

frori the "acific or to forecast that rxadieat at present; however, it 
must be considered In this problem. 1th acc irate observations from 
oan Nicolas lolan 1 and nor© accurate pressure observations fro® ship 
stations, wort can be dona in this lin* at sane future time. 

Until a study of -nata Ana winds is ode usinr pressure rw pa 
drawn for pressures reduced or raised to sane level ns the 5000 ft. level, 
it will be problematical ~hat reduction errors enter into the pressures 
reported by the Oreat Basin stations. 

The low to;m©rat iros during the ^ov her 1035 cane 

diecussod my be the explanation for tho apparent failure of the develop¬ 
ment of a l*anta Aaa with nueh a gradient as ,o n - in I* r. from innaaucca. 

1th la; te * -raturs the ro uction errors fro the hi h level stations 
sil r ht be conuiderable, 

Typeratures 

i^arly in this ctu*-y of -^inta An* indo, an attest was aade to 
corrolato tenperat’ir© Ifforances bettr® *i Gre.*t Basin stations and Ios 
Angeles, with sort© other factor ouch as v p which influenced the winds, 
but no success wo- apparent aim this line of on ’savor. 

Conditi -no of lew humidity ofto: set in at an ectro without 
beirr follow d by Santa Ana winds, '"hen t’.is ha *ns te-roerature ri >s 
about 10° F asovo nor til for the eoaoon. t other tin-a- o°“ may bo ro»>>nt 
u^til just before « trcn~ oanta Ana indc arrive at the surface In the 
r ’*rbor. 1th these different tcymeraturo conditions, eo-feinod with 
irregularities an? 1 * th< f.mi «-ntal unconseiarativen-^ss of temperature, 
no reco/pilsnble correlation could « *11 be expect*d. 


• ill) • 



of low po nt Uffaranre offers a possibility of bott r 
results because the doir point o* the air if norc con* ervntiva then 
taRperature; however ©other *ureau stations did no* report &ow points 
until recently. 

An attest to study the r lativo stability of the air thich 
causea hi^h ante Anas end those witch ranch the surface mat be ado 
by indirect methods, as ^eottlo md volcano are nrevente*' by weather 
from nnkin remlar acror'^-nh ascents, end thstrs nro no stations in the 
Great Jaein which te»k3 thr . 

Accordin'* to . C. illctt " jnorican ir *bi» ' > ropcrtios n , 
air with a short history over tha acific has on al oct adiabatic lapse 
rate in tbs lew r two kilon torc and taat **itfe a lonye • trajectory over 
the ocean has a xxro stable Inn no nto et cattle. I the Great Basin 
it would b© exTOctei that *dr would ret* in erw» -n * liar la ce rates. 

The October 193h c**o see fcxa to boor tMe o it in w*ny rae^cts. A ? is 
Greater with older *p air •» is loaer, and In ’-n' ^1 the ^ of more 
recent ’'olar ori *!.n man* tt >e .-or® unstable. 

"Isa* E to 9 have a c- -limn A f which represent a the change in 
temperature at t!> station fr* 0000 „ .to 2000 U .T, This dif¬ 
ference can be oonaiderec' * ft - , oamj!*o of the stability of the air a-nro 
the station if allotsanc-^ era -ehe o c -•‘■vr® o air *wiss or 'iffer^r *s 
of cioud coyer or *in volocity. ortuf-etely the -ir in the Cre-t ^sin 
is relatively cloudless *ind velocities * leer uxceed force 3. In 
the fi ures referre' to, clou 1 cover is in ic*<teo by tbj ots * -* canine 
cloudy, end e «rtly clou . rental rasMrres are i*’’looted by a line 
t**rou;h tbo t halation. 
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If the l£.pe* r-rfc* *t * w* tie* J adl- b tic .- jail diurnal 
iff*ronc© la temperature woutf b* •• "©cted »3 tho he »t would bo 
carried aloft rori’ly by convecti n. If the 1*» f* r-t» ware stable 
consider'bio dismal c?**'e in tvr-er»t <ro »ould res-It. 

There aro other factors than tho three rnntionod which would 
inf In cue» tfc* ifference of to peraturo, but they *ot be allowed for 
at this tine. 

If tie factor of -Iff crone* of te . eraturo ^ T is considered 
for cases whero e®'leto roc inf's for several d r* oro available, 
o.ff. October, Poveober, *ec«' -er 1935, January 19*3, ''otobor 1935, eb- 
ruar 1930, tho differonee 1< found to increase until n*' frontal 
sassage i.- pr*or» nc*>d at ©11 station* «*mart '«onni, ^lis would 
s v -ow that th I" io bein' * billed, 

tbs ^teber 15.^'S ens®, tho >ir prosit before tho front 
passage about (\5tober 19 • •- . would n*T>mr to be *«re **able 'r*d war\;*r 
than that wMch followed. 

In the ovenber , 1^5 ca e, c air «nt**r 1 the ^roat *asin 
by Hove^ber 5, croneto^ the FJoeky •’ouabains undo" t»* Influence of a IJT 
which passed fren the aci fic to ^©rns. & ■ such air would bo po-1 ' led 
in n-'oblcnatical but th«» * 'rbulcnce c - *ee by sue’ a n*ss&-o should tend 
to brinr h*at down and w.-iix t' • air 1 *»< state J« . 

air in winter ewer the ’lain -tntos has an inversion w ich 
extends to very hi"h hovel *>*nd ia vary ry. fwfter a paea&^o over the 
ocJri »s into the Or©' t I <t in 9 this inversion will probably not bo 
entiroly destroyed. 


U 


The factor A ‘ 1 i 0 <• ir to bo relatively 

stable and A IP or ci^tves 1 »i . urln" th« day shown a con¬ 

siderable increase* ^hi oar >l-o ba l* t-sr’irsted us • •eniag atablu ir 
°or the diurn-1 hestinr • ul tand to carry the istur© a ay frcro th earth, 
thus decreasing t?.o da* point ring the ay® s d*’ point 1 a function 
•oth of te-Tperatjr*: an : relative humidity, a cons I er*blo Xov of icleture 
•*•<1 d tend to dee re* » tine dev oint ev<- thou H "fct t«=-i**ra* re i creased® 
Co .oarlro of these I'»eors, •oint, to- -• ^a, A f° 
and A ’ In the n etooer 1**35 and ov»*b«r 10 •* cars* V&SJL ill'»str*t* this 
point* Th-. ’©c * '-sb In dars point ro racmii-. bairv-tlon to tno avrfc 
jaorntn- ioria « ti-*- an unst air t.* ver i\» nt-tio? can 
be noticed* **orin- th* **.rAoJ Ao^.foar *' , l*.-*' to et*ber **.3, 1030, 
instability can <• no*lno' r*nd -• ohi*o: ft•• •ff**t *1 t' * other 
’oriods in October lfc*. aoi nov* -*r 193b* 

Velocity radian a* vo \oo 

r, he curve, 1 g* 10, * th . oarr, -tic betTr©.** 'ii hast 

averse© hourly *i«> velocity on shlos in * r ~r>'jcr and pranaire 
^radi -^t fro*3 innctr»iO'n, **ev* w», t* th-, vie levity of th Jarbor. 

The uop-r part of t ? *o c.rve 1 •->bl^*'fctc*l as only thro- 

points er© avaiiabl© m2 t lo** :oo- tlon* It i- thought .u»t 

th© January 19 r*ue a< '*’? • »i t voloclti b-»c *>#o t i? onus f.ll** a 

frontal ^essa-e. ' oc . r>- ci^c ^s c-u *d ^y th circalt-tioa 

between a L0* t eeath 'tni n •• Jc»h j.n t y '^rept •sin. 

Tisn «r*>a ’• &:*:* rr 11 ul* foe ♦c-»dr, it 'ill probably bo 

foon that c-irv-* *>r -nir ^-av. <rc -ncj**»♦;, of Lfl* circula¬ 

tion on co "fci r ticne a* t*v<*se fact'r* •*ltr- r.t*tiv© fast 'btlifcy f to 
t^oo of ««ir> -,\*0 »»jv frcTt*! *rf **t* « b' ’■ r*M» 




Wind Velocity /(nets 
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The U7"^r winds records at .-an ©dro available for October 1935 
show no velocities over 3 **/ 1 c. in the 1 - r 190J * rfcore before 1445, 
October *2. t 'j 055 the surface wind w^y -i- 6 r..p,o., increaaint to 
17.4 ra.p.o. at 612 ^ters 7 by 2245 t'o wind had incre**M>d to 21 ic.p.s., 
or 47 mill s per hour at 090 *ttrs ti.ro it had been 1 .3 *.p.e. on tne 
nreriouc souniln • ^hi> considerable incrose in velocity i the ir r 
*tr in a short arloo i 1 c- -r> ’tcr*i*kic oX t*« d*v*lo *at of >anta Ana 
winds, In those c’"*'** r«3~ a .ic.-. tn~ r Mir obeerviitionw ore available. 

As far ttg writer can MW at this tlHJ^frt* • h* unoer -»ind 
observations available, the u •« -•» an ' ©•’ro offer i>* crit-**ia 

which can slve of ini to i iicntj r»ux of *><*i a **r» -ill or »ill not 

reach the surface. 

Ill© uu'jr 4nb' in vi'lnity of hoe j* *L >b 9 ia cases where 
thore is a v«r«**t sin in witliout an neco a^yin f) to the south., 
shift fro between v ' and < to b<*%-\un TXi . . . i ip to hours before 
i *xmto ’-na oe''.r In » c •<* it a <po t.*t th- velocities '/'Am 

20 ta./e. or nor- before *.1. n ru «*• t • surfaae, but this 

war in; cannot i*.- coi»*leo or bMu»a it*7^. o- r muy "^-vant ballc-o 
soundings. 

thor sfcnti<^ • .ah o ot --U> dber**;- h r ?vo been trie «-a 

stations for u,« <r air lii lc*Sr <■ j or nr,ta was. ..<o f^r r-o slp-tl r^o 
umr air obesrv^tioiM a.o»« i»vo !« -v>d - .^y t r > tinr*. XTp#y 

winds Aist be c rr*»lutO‘ * ifcto. ! i) • »r fani *»• c’ lch enter V»o robl- • 

. win is :> * i ■> in*.o t* - * <ir»t ^ N5fv-.ro t *.nt uia 

occurs but tw r oft irn d- • ithc*i« t> ocenrr • j -v * .ta vna. 

1-jn .r^c':.: T T\tr »ir+r eiaAo are eva liable fr*r c r.utiona over a 



lonr period of timo, aros correlate- botse* 'he tnior wind observations 
rosy appear, 

'-crolo-y 

Hooords of balloon eoun"lrr*s over the T tiro area of footed, 

•nd of auro'Trarjh soun<' , nr < ' fro* >an -iopo ive an Interactin'' pictur© 
of tho conditions of the ir in tho vicinity of an redro. Unfortun toly 
no ao^onranh ascents ara available in tb<? Great hasin or in tho Loo 
AjvjcIos Daain, but for a nunber of years eh© boval iir Station at -tin 
Lie^o has node t *000 ascents. 

Xirinr* the period ctober 15 to 24 a rcnur*3»bly co llate record 
of the unner air at an ,»i’ ,r *o is av' ilablo a3 ascent- «©r© mndo telco 
dally, weather pemittinr, retches 11 to 15 how &£, equivalent otcntlal 
Tenperaturo, plotted e.'-olnst height for this period, Th drop in 01 Blown 
by th© *ic. 18 for ^ctobar , 1©35, end that of ir, 3.3 for October 17, 
1935, tr-pear tyic* fear *nta Ana conditions, *© low 0 extend in. to 
the surface, as in • ir. 1* , only in well devel ©d cases 

lien tho a scant a er© plott d cn the adiabatic chart, a nar«*d 
drop in 0, otantial ^crDorature, ii shown, 

San Diego is about 100 -»il -o fro* an ^edro, so in order to ft 

a picture of Inna© rate conditions at an *© ro durin.'* a _*©nta Ana a 
point was located on the afliabati'* eh^rt ('ire* l 1 *—17) usin'* height of 
t. iloon and te poraturo at ‘’•00, *aa joino* •'ith a point plott d 

by uainr tenT>erat’ire nd nrea >ire ot 0e» -iro ferbor at 0000, The re¬ 
sultin'* lapse v te shows corcreotivcly unotJblo air 'hile noroally the 
lapao rate between t ie<- < ■ into 1 bro* by a a*«nrp i version tivia 
a enoofched 1 mt>?o rate o. ^t !••»*► *'** 1. • corr^sno'ci curve for 

-*ir» i>iero on t»l* or in . f L*—o* r©te eirr**** 0 1 iir. very closely 
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CAL!TORN f A INSTITUTE of TECHNOLOGY 

METEOROLOGICAL COURSE 

Ordinates represent potential temperatures of the. 
dry air. Abscissae represent constant equivalent 
potential temperatures computed on the basis of 
pseudo-adiabatic convection neglecting heat of 0 
fusion. Sloping lines represent the water vapor 
content expressed m grams per Kilogram of dry 
air. Dotted lines are isobars for the condensation 
level referred to the partial pressure of dry air. 
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METEOROLOGICAL COURSE 

Ordinates represent potential temperatures of the 
dry air Abscissae represent constant equivalent 
potential temperatures computed on the basis of 
pseudo-adi abatic convection neglecting heat of J 
fusion. Sloping lines represent the water vapor\ 
content expressed in grams per ki ic gram of d ry\ 
air. Dotted lines are isobars for the condensation . 
level referred to the partial pressure of dry air. 
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to the w«udo-aAl'*h%tle« f*) 0 U i-m ( 'trr * l"’-19) tV> \«r 

♦ olcr 3000 m» Q’T'eAre- * oil tiro 1 a th< «*i"nific*nt -*r. clO'" 

•aether. 

The at i®^- ascent at 1 -5R r ctobor -, 1733 showed • co;- 
sidertbl© tronlnr of t;o ntr niid a oteenoniiv* of the V- oo /ate u t» 1 
rftars, then a oh m ioTorclo^. rin~ th~ dr., th t•■* -'^vo i-cr»*»4.- 
at ‘t. ’ilecn froa 3j° ' »t 0000 to a naxinu of 70° «• *t Jurl' ■ < 

day. 't Uxrt ’ *»dro th» •weinaw t* ^rat-re df-ri*''* t* o day •r !■ *° . 

Thi* shores th*t t**® l^os* rat© -ictus*© al -r ©d o-'^iralr durin t.*i* 
fr o oonvcctiv®!* un*t*:bl® on* to a conai i •r* >l<« inversion. 

Th® ^ceeh^ «’i *r" for the air* t An .1' to »*t J*'.32 Cbbobor *73, 
l A u5# aliens that the rir baa a lo" 8-, similar *o that in the • , a^c nt 9 
but is n evs evon nor® thorou'hly nixed uo to 17 ')') - tors. 

It 1 realised that those Ht^rams crl' 'h-» -t •«s happened, 
they do not in th *»®lvce offer Ary o*n* for rar*®' >%*•• e*l»ir to tv 
oc'uirranc® of the -'^t* *'-**. Tho condition of th® *ir bef'*** 1 boln.- hr * ' *t 
into this aroa can’ot bo aA»<wr. "* recti’ '*s no aac«nt* in tM® 'ir •'* r in* 

Its travel thr’ois^ *• r! rz -t -•sir* »c*3 aval In 1®, 

^anta ■ na »in a <rs> ascribe os hot, >*vy, "nt l^dea, ” t 
•inds, end the tnt®r*»r«*t: t "i cf the •li®' y rw «»cr#®<» In eert**ir w®q«*p‘» # 
^h& winds aro very dry* havin a * • h dity, w 9 at t e surr «oo 

over oetcr, of only *V *rarm or rlla^T" , •bora w It » &>** Ally c». * 

•r ciloyrn: * 

The hottn«>cs of t»*» winds ie not sM'-wm n Jurin th* full foro® 
O'' anta Aim ith »inda of *4 r-ot', the tC'-*)*r»t>iro is no M ' ^r t 
>♦00 ctober 03 tl-m it at »' >> ( cto 'at lv *h** "nd <r,ly S° ^ar^r 
I -»n r otobor hi. in r:il ^ =tf - :*> co '4iti - a it> It nt even ®<s-tox»ly 


winds attires do b* o © very ~ fbr season, but in the 
'iroct v^mta Ana carrant »ith *ir*ia, tho ir is not wamar 

fc>. n season 1 t© era ires, 

& t for the lower 1-^00 ©tors on r etober .3, vorar:Qd alrsost 
10° A loss than tho usual 9 ^as Id @w. 

ith thoa© f'-.-tors in mind, it i” thought that the ueoticn 
«hich arises of how a hot .aos of air displaces a cold one, c* n be angered 
eiticfootorily. 

The air in this case is a fresher tyo© of r, olsr ' acific air 
than that which was present in the vicinity of Los Angelos, and - ven 
though it is war od by oubsiderco, it still has a lo^*r to~perature, 

9 and 9 ~. than the air which it displaced. 

There was a sound! avallahlo for *< kano, *is in-ton, 
elevation 013 \ otars 3 in tho northern cart of the Or© it sin on °ctober 
*U, 1935. This pave 

9J W 

surface 290 4.8 

090 ii. 297 4.4 

2020 . 290 3.6 

2200 . 296 2,7 

and a 9-3 at about 5003 ( *at«rs of ^96, w .3. 

The air wile i c eared at * logo nd ^an "edro had OJ ur> t© 

1900 n. of 303 to 301. This is not * different fro* that at Spokane 

two days before (; oe i". 1 * )• 

In the ec ember 19, 1935 can©, no "uch clear cut discontinuity 
in 0- appears ir» the asc nts at lor;o (see Tip. 15). Tho air which 
was over Jpolcane on the 1 th, 14th ^ncl loth of ocenber a pears rather 
ara, mid this .-©nta Ana failed to develoo until it • e aided by a I/)f 
to the south of aiiforola. 

ith th« for **tlon a ’0 to th: south th* oanta -na area. 
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it wxild not bo eeooonr fhr the ir fro tho Treat *'^sin to die dace 
or force air out o the os ' r el area; it *ould noroly havo to follow 

arcr rui bo 1 ind t o air «hicn rove* roan.' the /)*• 

In both tV* eccrber nd r ctobor 1035 ca~ »s, th© ^radiants 
ro e to .40 in 1**. with th© first influx of ^ air into t o Groat j - i , 
then the gradient became less. In the October 1935 case a now p 
5-U5S colder than the first then entered and build up strong gradients 
an i eo“no of the air oner"® at the v*outhem California ;t. Xn the 
Docenbar caso no fresh cold p air wee (supplied to the Groat i*sin J !• 
but the low circulation Induced *» flow which produced .Ant a « winds. 

Comlote continuoun rocorda of aorogra v h so ndin^s are not 
available for many eases of ^nta Anas, but those included 1: this pepwr 
*»nd other fTo/T'antary records oro rise inter© r tin' r^nlto. 

•'ore conolete records frora .t. 'llson suople nt© by rocorda 
frotn such pieces as **t. Abo **nd t. alo"aar wo*H ~>rove very valuable 
in any study of uooer air co^ .ltions. -rora ii records fro the Greet 
Basin would be of inest ^blc val^e. 

If eorocraoh asconta fro-*, the ''■rest Basin were available, th«> 
cuestion of the lr-oort 'nce of ot bilitv of tho air co’-id b® ‘‘efinitol. 
solved. Another and nearly certain » *thod of for--castin whet-er 
..Anta *Jia would r*aeh tho surface ,or not, would also be available. If 
tho temperature of the air in the ‘h’Oat iasin wore mown frora a 
rise onto, it co’ilfi be found whether the air is cold onrush to un' ir-o 
the adl'-batic heatinr of tho de cent to An dro iar or and 'till be 
* le to disolace tho ir there, 

'no device which ral<- t rovo of some advant•fe is to use the 
•O’ erature of tho air t ont"n*, add nine ’e*ro"s • to that, which 


- 37 


▼ ulfl be the adlabetic he tl n fbr a descent of 1700 fe-'-t, and so© If 
the r*nltinr ta^remt re ere lonr enou^ or the Ir to roach the 
iorbor. 

This device nlfht prove valuable but at t* io tin® no attennt 
has been made to orove -fe ttoor or not It will i variably wor*, Lt* D, » 
Collins, i r . baa stated that this *thod proved vai’iablo duriwr 1G35 
nd 1036. 

l20baro 

The dr r iisrirr of i *obara on a weather nap is of rroat importance 
in forecasting worth* r, * * io forecasting ^<anta Jia rinds offers r4 .i/nif i- 
eant nroblera, 

*sany additional difficulties are involved in •*» analysis ovor 
the Tnitod states fron the ocS'y kuntains ©st, bec t -> r, o of the scutterod 
network of eather Bureau stations, end bec«i *e of the hl^h elevation of 
these stations, am© of which are ovor 7000 ft, * *ovo ooa-lovol and nany 
ovor 4000 ft, ros3ur©o fo all of these stations are roduood to sen- 
lovol, by neans of a for->al * containin'' o "ii'lcnl valuoo; h®nc® eon- 
level iaobarc are not truly representative of pressure distribution. 

The airw*ya stations hel pok* a elos-r n.-twor^ of stations 
and offer consi arable l>i ia analysis. It io true that t'-eoo rresstrrc 
reports ora ■nora erratic »b*jn tho ©other bureau ataticrG but with steep 
rescir© vra’iunts the dr^ir^ of isobars i« ch si- -lified with tho 
'•elp of such actions, 

>ps for r cto ••.»r 17 and °2, 1035, alyod by Lr, f verre • ©ttors**n, 
ffhow a distinct frontl*a* trough aXonr t' coastal r* -as of California, 

* ps seen by the writs wMch wer* dr*r usin ' enl*' v»© principal author 


~'reau stations do not s' 1 


t*e trou*J. 



7h:ln trourh -e ir •• u* *ilua in over the ~reat 

*tesin, and is un '■ J)to&ly n effee t--r,ed Dy the hi * r .nun tain r?-»~oe 
cULom* ike cc^st* is cdwwivabla 4- t.iaoo *> tntai .3 mjUjht a.*t fis 
a -\ili di«rolK" t'-j noivjii *i reflation of a U/Vt eon si durably, {Thia 
1 t the Lanier CJLraulatioa €cc*&*lned i . ftyeixali^cb© .ydrodynnnifc, 
€ircr»r>h 174)* 

'V*' to isoour «»- I'm aeoo aanylcu? - >■*» «* Vj i *r 13 to 'U 3 

13 >5, it o^'oora tj at oi 1 JU I»-r. lad in t is Niifl* off »Ijo Jali- 
fornia coast • Ith s eire hifcioe ' ie’< ml *tt l/& »n <m* -oro ooJiponaiit 
at «8 *• othoi* . M !v» ria ise&fer*; *'.i* v it /iih 

dli*!wti«i unchar'*«!l scrtr-s »Hic\ine - ,1 *17 * or offshora winds 

at Jan 'a-uro* { ’Itfo a all terrele • .It 1 - • : Inin * 1 the 'nslflc, 

keying t- eevaras* \l «*i ***** have occurred in cases 

studied) . 

^aotsrlr to 'ort v - .-navurly xtn&> acmally .*> voter at mr. - Int 
ldvotc from *2fil 3*0 «/« nt Id n. at 0700 on totter 15, 1920, 3?-> 2,2 
/a t 301 *% nt 1K>3 *n tho 14!V., .222 4, »/« at *tl*!» 0710 on the 

17th, ir *. 3,0 n/s at 1X10 on «i*»o 17th, *fXth ^ to r ’vindu below these 
levels, fin these dntoa It is r^Obahly tty* iv*o **** 1* v that 

there is a eiro'.letlor Jr t><o «.«i .'1 e ; o/? .Either*.. 0*' ifor , 'ia, at loe^r 
leroli), which lav* o* ■•>'«*.’© -nd i* *u£fi<?icntljr cold 

to force the ni «* Tz'~> vV ‘ r.b*« ■*' <u* ; v I«*. ** • o?i% Cajon aM^aXaft, 

iXxriiv; tho ’>• ”* of ** • ••y t^a *Mia hreo'/e •Mel in this, 

l'\ ea«»a t?vs €arelonr> nt o c a /M{ or-ir tho --s^at Vain 

•ay c?us« a ario *-«• , - a r*i to t,, oo 'tn3 trr# »-^ are oriented 

V, to Stf-. fr»»rj this trou i i'-' rt, 


*hon d*voloj>3 to ;bo 'th or 'Outheast of t*io Tos 

A**ol*-■ ”oa on ■ res' ra io i -!\ in tho ro*t fesi'i, tv tr n~h 
Is wi ofl ou* cm 1 tV i job^rs rcn fro JlJ. to JF-, fron tho Loo Angeles 

rea. 

■^o*i more con loto an.* accurate obaorv- t*on* of pressure 
v in direction on: soanUn.^ balloons are avail blc fjrr> tho co'flc Ocean 
the trao character and e/ncntic inoortanco of this trou*h can bo evaluated, 
at-tlons such aa Jan *'ieholas Island, t* f ilson and 1 t. alcnar could 
be of froat value for ch invosti tit ions. 
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Coneiunions 


X. ^anta Ana lndi< at . an < cro aro c used by two different 
tyooa of flow: 

A. Cold p air forced out of V* Oreat Basin by lor^o 
urea&iro rradicmto, throu^ th« Coastal icng© no boo 
and over the Coaotal Bang©, 

B. ” > p fir i.^uced to floe of Vo ^ t-i pac»j s 

by a for" In to th»- ^cr*th or *>o >theaat of can 

Diego* 

(A third t rob' bly occurs hitch !«• o* u ©d by pressure 
gradient aco^^anied b. th© c of ▼ active cold 

frrwt which li*e M vd ant: » vcs dw-r more or less 
nerpon'ic-iler to tho Coastal :._nr*) 

2* ftaata u»* *iWs occur at the -^rfac© *»i- •" ari • colder 
months of th* year* 

3. snta ma finds ca r o^in at •• ' t* , day or i*ht* but 
occur nore often flurln'T - ni~ht. 

4* han pres -re is hi in the r« »t Bast and. a LO* do- 
velops South or Southeast of an ie^o, ^anta 4md winds as high as 20 -*ots 
can oeeur with a . ***H e» o' « in.hg. fro' irn* cc to 2oa Ang^l*-. 

ith a gradient of .32 i*. • v-tlcnitiec as M ' as Z' ^iots can occur* 

5* % »en high ’•roscar© occur* 1 the Ore*t 'toein, gra?i-nt M 
•i'h as .52 i*'. **. ro inncnuoca to r oe Angel a -*. • occur without 
c siBif* ante o win' at ^»n odro. 

•*0" a Ana occur* vre is r-l^tlon b-twosn the 

rar licnt fro 1 inne^icc*- n the • ve *& hourl velocity ' dc results 
*vfc on ~v*ro ; ^bor 10). 
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7, 'ortheaotorly to ^siorly Isobars extent from tho 
astern ^l'J© of the Ooaatal 1 nr,mm inland dwrin? a Junta Ana caused by 
high nressure in t»e rent sin, 

B, i-ast Forth -*st to -ast South Asterly isobars extend 
from the Los Angeles area inland during ' anta Anas caused by the formation 
of a ’f) , South of Jout ^nat of 46 / iorro. 

9, '• thoro »r\ anulycao of weather nans Is w s see u ry to fore- 

cast Santa Ana winds successfully, Piio analysis is aided bv us© of 
irways stations es well t ®:.t'or B’c’asu Stations, 

9a, It is noco-.s ry to the '•trteture of V 10 broat 'Inin 
air which "»y ©“use a a *nta ir.e as tho relative stability an 1 terperaturo 
of this air is an i*v<ort«t fi»ev>r i «e» hop *r the «*ir will 

reach the surface at * -Iro can -ut lo"t, t wreaMat only in¬ 
direct r^ot'ioda mv‘ '** 1 © irr***ulor -orofir^h ©scoot* fron -and oint and 
Anoicons, ashtnfton are oyai able to ■id l i this dwte^i»ation, 

10, ith a careful nap it i uraoticahle to fore¬ 

cast gradients to los iv* '.*>8 12 heuin advance of tho deyeiomr «nt 
of Santo Ana winds, 

11, It is nooess'U'y to esti*»to tho doy^lo-riont of the oific 

v 

TtQfl* ao if it r**tain< ast^r-ite c uter off t • coast it io probable 
that only a iUbfK anota nn wil 1 '•‘•suit* 

12, olar rifle **ir • ith a relatively Ion* trajectory over 
the oeific or «*turni ol r acific «.ir, ••■'ill bo l^s li'toly to 
produce -anta -no winds than fro : olar acific ir *> ich has a short 
trajectory. 
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13. ’io craaoa of «nt > ~ ao cauood b c air hnv© be »n 


found in this ffcuch, but c ' »• to it*- o- t«KiMJ*%ure ticht cau-** a 
■at a Ana. 

14. o /toy stations cr any cn» synoptic factor has boon 
found which will ane’.ie f •recastiiY* whsth.r r --, ta Vna will bo high 
or - ill roach tK face. 

15. *dr flc. i'»» oit of an Cor.onir ”a*<- •* ^a’ij i* u <. jor 

i--Jlu<s.nce In direcllnr t<* flcr of i-ir J. Cajon »«• «o Jiuico *-u> 

*v yon. 
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of the Los Angeles basin. 
































































































































































































































































































































































































































